(19) 



KOREAN INTELLECTUAL PROPERTY OFFICE 



KOREAN PATENT ABSTRACTS 



(ll)Publication number: 1020020068951 A 

(43)Date of publication of application: 28.08.2002 



(21) Application number: 1020020009186 

(22) Date of filing : 21.02.2002 



(71)Applicant: 



SEIKO EPSON 
CORPORATION 



(72)Inventor: 



ISHIYAMA HISANOBU 



(51)Int. CI 



G09G 3/36 



(54) DISPLAY DRIVER, DISPLAY UNIT, DISPLAY PANEL, ELECTRONIC INSTRUMENT AND METHOD FOR 
DRIVING DISPLAY 



PURPOSE: An electronic instrument is provided to drive a display section based on still-image data and moving- 
image data. CONSTITUTION: The electronic instrument(lO) comprises a CPU(12), a controller(14) and a display 
unit(20). The CPU(12) generates still-image data used for driving a display section of the display unit(20), in 
accordance with a program or firmware stored in memory such as RAM. The controller(14) generates moving-image 
data that has been decoded by the MPEG standard, and the functions thereof are implemented by hardware such as 
an ASIC(gate array) or DSP, or by a program or firmware stored in RAM. The display unit(20) comprises a matrix 
panel having electro-optical elements, such as a color liquid crystal panel(22), an X-driver IC(28) containing a 
display data RAM(24) and a line memory(26) and a Y-driver IC(30) for scanning. 

copyright KIPO & JPO 2003 



Legal Status 

Date of request for an examination (20020221) 

Notification date of refusal decision (00000000) 

Final disposal of an application (registration) 

Date of final disposal of an application (20040528) 

Patent registration number (1004433240000) 

Date of registration (20040727) 

Number of opposition against the grant of a patent ( ) 

Date of opposition against the grant of a patent (00000000) 

Number of trial against decision to refuse ( ) 

Date of requesting trial against decision to refuse ( ) 



(57) Abstract: 



(19) CHetEl^SIS(KR) 
(12) S^m^SM(A) 

(11) gimm ^2002-0068951 
(43) gJH^Xj- 2002a08g28a 

(21) iSISS 10-2002-0009186 

(22) ggaJII- 2002 ^02821 g 

(30) J P-P-200 1 -00046595 2001^02122^ gJ^(JP) 

JP-P-2002-00002392 2002tM01§!09gJ SJb(JP) 

(71) tie! AHI0I3 ®£ D\^A\3\D\0\M 

E3E <M^¥? L|AI<M^¥ 2SCHI 4-1 

(72) gi-gXI- 0|A|0^5|A^E¥ 

8isu3hina^aAiaa3sim3-5Aiioisa^h¥Ai3PhoiAm 

(74) QyE|°J 3341 

(54) BAI Eaoia. SAI BAI BHtf. a BAI?5 »B 



(51) Int. CI. 7 
G09G 3/36 



£ i9g 1^Ah Bfei &OIIAH gil 3# * §S^i S&AI^ BAI 4= 2ib BAI EElOltfl, B 

ai a; sxppis aissfe 52s, x neioim ic(28)b i*aigjg°i gxi &g gioias 

b BAI CHI 0| EH RAM(24), 1^A|- E+ojg°| QI0IE1M 3|<*5fe yoj CHISai (26)S 30HE 5fff 

E|. tfspi §J£(64)b, s}& S3 Hi 01 EH CHI e^SK^, Sii $\x\0\Q BAI EHI 0| EH RAM(24)°^¥EH e 
^£lb 4=§ S-SFSI 1^Ah Eiei&SI mx\ 2t& QIOIEISF, &m DHIE£|(26)S¥EH e^Elb 1^AF EjeJb 

si ssig Qioia m oHi=. &soj fi §xi a # oj §5^21 s & chioiehsah <m m^mQ. mm ehi 

0|EHb m^ SHxl aS(66)0||AH £Hxl9 f, 2«S S|S(68)0|| £|§H ^g IHBOI BAI ?§SCf. 



CHR£ 



E In S gISOl gg£|b EJ.[D\D\°\ 1^ S^E, 

E 2b CPU, lOH^IB AIAI0II 1011 AH 2| HCH 3SPI =?&°\ ]«21 UEUHfe 

E 3g ^ A| Oil 1 0Hl AH °| BAI j=EK)|tJ|£AH°| X E£|0|UH IC ^g°l ?H2S UEjLHb ?SE, 

EfeE 30HI UEJ-LHfe X EEFOItH IC2| SZ*£| gjaiM UEJLHb &0|S»S, 

E 5b 5«§ IIH ^ OHI AH SJ g§ CHE^ % E-hej OHE^S tiSSPI ?l& ^gE, 

E 6b ^§ HH = Oil AH 2| E\oi gioiaa 3@l EHIOIEHS ^SSPI ?|& SgE, 

E 7ab EHI 0! EH £h SB QIOIEHS^EH St EIIOIEHS ®&5\?\ ¥!& HSIS, E 7bb £f£l CHI 0| EH 
21- MM EHI 0] EH CHI ?Jimo\ Sf EHIOIEHS ?l& ^xHigei ^£0118 LjEHHb g^E, 

E 8b ^AIOII 1011 AH °| eg EHIOIEHS £!!g§hb &{£ eg E|| 0 1 EH £§g SIS ^g°l gJ3||B U&LH 

b iSE, 

E 9b ^AIOII 10HIAH2I X E£fO|UH IC°I mm ^OHIS UEJ-LHb M^E, 

E 10S A| 04! 20HIAH °| BAI E^OIbiSAHSI X E5J-0IHH IC 121 LfEfUfe 

E 11ab eg EHI 0| EH RAM Oil 3|«g^ 1^Ah £fejg£| fig EHIOIEHS MSSPI ?l& ES, E 

nbfe &g eg ehi oi eh ramohi ^i^ab ^ ^014, a ^ Q3 chioiehs ^aspi ?i& es, 

E 12b §gJ ?ie 30HI BAI E^OIt^ °^g iHysj ?gE. 
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msoi Jiit a j mow g&j/g 

¥. iSg SAI EE10|dH, SAI ft 1 SXPPIOII Bet 301 Ch 

Oil a CM, HOH SIPI21 as SUHtl SXPPICHI CHSHAI , MPEG(Moving Picture Experts Group)£| S3 Oil 

°!sh e^sm ¥sig 213 ehoiehs 4^ Eb £^§ib 31^01 i°]-£ioi ao. oisa- as disoii 
nj = e, a sAi¥0Hib, oil a a, seh°i 3x1 si3°i sai s^oii §si3s sais 4= 21a. 

#01 SSPIB 01IS SB, SAI ¥011 SA|£|b 513 OIOIEH g *8| xH &l ¥SP1 ^S 3X1 Sf3 91019 
fe, f?CH SSPI°| 1019 e&8ffc g& xHE| Sxl (Central Processing Unit : 0|81, CPUE1E ^sfS) 
Oil £|SH £B39 3X1 513 OlOIEHb SAI OIOIEH RAMOII S^IS 0113 01, 

1^A1 El°Jg£j Ql 0| EH EMNS i^@Q. 01 Oil fllEl, CPU£| x|E| ¥§1°1 3 If 31, XH4:tJ| Sl^SlS EE 
ErCK 

§3^ OlOIEHb xiElirO! CH¥b *|A|B3S I2£ Sp| aBgOII, D. £1011 OIO|EH°| £4^0|L1 
SSI §S XH E| If Hfl31 Site CPUElb t|3HS DSP(Digital Signal Processor) S°| S§ 10PI31 Die 
£101, OIS 10131011 °|§H §a^t GilOl E) EE , 3sef SAI CHOI EH RAMOII S^tf 4^E 2UI 

B, 1^A1 E1B b-B^S 3|<*5lb I^AI- E1B 01IEEIS 0|§S°Stt|, 3X1 513 0I0|EH£1£| it xH B| 

oil ms sis°i ^asis sieisioh, xh^hi s^sis ess- 4 aid. 

0|£1 as §51-3 ft! 3X| 513°! Stf SAIS SSIb 3|llf£AHb, 01EH31XI 1BEI0H 2IE, 011301, gJ 
S "SI §JH @3 2|[ 8-76721 S r OH^^I^ MM SAI 3x1 j L| gJg ^§H §3H S3 19-281933 

S SE r Ef[ 0| EH EEELl-OI HH ft] 0I31S OlSff ^3 SA| 3x| , §H XH El 3x|j OHIb, SA| 0|0|EH 
RAM°£¥EH SAI 513 0I0IEH21 1^A1 ElBb£| S513 QIOIEHS, 1^A1 E1B01C1 Sff ttm\ 

o|§n ^EH^jo^ |as ( s& gi 0| El 0|| B3HS101 SAI ^?§§lb 3|#f0| 3HA|£|0H 91Q . 

HEHU, 0|£1 as 3|^£b 1 ^ Ah El°l BflSEi 3XI 51331 SSI3M ?S SAIIf 4b wiQ . 

1^FAF yej ^OIIAH SXI §a^rS S&AI3H SAIft 4 81 CK 01 [fflSOjl, §X| §1^01 SA|£|^ 

SXI 930IIAH, 1^A1 EfBJ 6!" Oil AH §I| g Sa^OI SAIEIfe ^jAl^i S«OHI 
§M QIOIEHS SAItt 4 SiCK 



i^^^/ OtmJWStt Jig*! MM 

s ^ss, oi^a as 3i#3 31-ahis a&8K)j oi¥CH5i aoioi, a gxi a §5f&°l s 

tt XHEI01I OJS S|S£| ^aSr£f S?r« ££H§rb SI 8t0|, 1^M El&l #0||AH 3XI 

31 Sf^l S&AI3H SAI ?Sfi- 4 SAI EE10IHH21, OISM 0|§& SAI £bd S SXPPIil 

XHIS§lb 3d Oil 91Q. 



fe^l 211111 8H35PI ¥ISHAH S 1SS §XI Sl^ CHI 01 EH §J SSI^ EHI 0] EH CHI E?H§101 SAI¥B SAI 
?§§rfe SAI EElOimSAH, ^Al Z\210[Q § XI CHIOIEH^h £r=£|{= RAMI?! , S§1^ Q| 0| EH ^A| 
y&J Er?l£ ^I^EIfe B12J 0HSEI2I, 1§ ?|x|Om, RAM£| ^Al dlB £^ EK 2J D1ISEPI 

5 e.^fl, a^f BS CHI 01 EH CHI e^SKH S&8HAH fi^Slfe ^^^IS SS^fe SAI EdlOlblOII fir^sh 
c ^ 

a, Sr^r B§ QIOIEHS 8H& SAI EBfOltH LH Oil AH ^^ShE^ SHE ¥^§1E, SXI Q|0|EH gjlf 

gj,, £ | ¥S « E H SSEIfer 31 01 01 E 3311 8* CK 

£ ttsoii ^ai yeiorci eii oi as ?ie!§fe Eiei Dusaa o^sm, sai¥£| ei 

&1D1CK RAMES¥EH B^@ §X| 5H& 9101921- Eiei OUSEIS^Q B^S SS1S Q|Oia«, &^ B§ 
EHI 0 1 EH CHI EJmo\ mm $\X\01Q OHE e^S S^APIE^ SiiSES, 3X1 S13 * SS13°I 5 

6 xnaoHi rug sis£i ^asisi ±u\ mj\m sedsis a sioi, i^ai ei&i #oiiah sxi 
ai mm&m e&Ais sai 4 xaci. 

013IAH, ^Al El&JS SAI¥CHIAH£| ^Al 1Sldb B?l£ ^Al£|b El&JOIOHE ¥^§1H, 2 0|# 

£| ^^ Sr± B¥IS ^AlElfe E1&0I01E B^giCl. 

E& S stSS, 331 S13 BS 010IEH31, 331 §2}g E||0| EH lb 3X1 §13 EHI 01 EH CHI e3HS101 ?g 
Elfe SAI 92|£| ?|X|S ^3SPI 91 & I§ 0HE5||^ ft! ^1 SAI S«£| 9IXIS ^3§PI 
OHEai^OHl e3H§101 ^3£|0HE 

01 31 AH, S13 B3 01 0| EH fe: SA| EE10|tJH Ld Oil AH OlEai^ ft! 51 £1 CHEEEHI^CHI e3HSF01 ^3§1 
E^ SHE ?S8f2, £I¥01IAH Si OlE^I^ ft! E.12J CHEai^OII 23HS101 ^3S SF3 B3 QIOIEHS 
SAI EElOIUHOll SE}olEl= SHE 33HSIE1. 

S yJ:S CHI rirMH, S13 SAI 3^0H|AH£| S£|£J S^S El&l OlEail^ ft! mm OlEaH^S OlgglOl « 
3 SH AH , S&3 EHI 01 EH Eb 3X1 513 0I0IEH31 1^A1 El°l 30IIAH giff S13M SAItt 4 SIQ. CC1 
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E!AH, XI±U| a^aS ES5[2, EEe! 3 HAI 22|S E3i 4 21S Sag SI 9X1 agS 

SS SAI if 4 2A1 9 a. 

ses* & iss, g?i ag eg aioias 4ai- aejoia sag aioia ses gxi ag aioiaoii eui 

§!0| ^S£IS SAI a§ ^1 x| (Ml HI- El ^^goiE ¥^SId. 

e ggoii njsffl, 4A! dfoiom ag eg qioiaoii e^sife as ?ixiohah°i a son °\m it sai 

B 5fE^ S2H§, SB SAI Oil IIS as fl21 CH = ^SUl, EES XH^dl a^aS Met 4 21 
Q. 

St! & iSS, 1 ag2| 4 ^A| ye! ?|x|0|| CH5HAH Sag Ql 01 El Oil e^SIOI ?SSHO! if XI 01 ¥S 
UEHHb HIE! QIOIEia DI3 8l-te El- 2! QI0I9 511X1^32!, 14AI y°J2| 2| l| <p|x|0|| EH SH AH Sag 

cuoiaoii e^sK» ^rnmot mn «¥i yams as c-noias y^yb mm qioia aixi^ay, & 
y sai¥°i 4af yejy as $\x\nm, gy eli&j cuoia 91 gy as gioiaoii ^skh gy ag 
eg gioias ^gytr ag eg sioia «sg ase est 4= 21a. 

s s^soii ase, 1 nay 4 4ai yeisy yy gioiay, 14A! ei&isj 4 as^y Qioiaei 

2S 1H2II&2I §§f# ™ 3 XI l!#°l St SAIS IS 4 5JIQ. 

ses e ias, gy ramoi goiE y a son eayy sm cuoias haibxi oi^y ag eg Ql 
oiaa y^yn, gy a^y^ mm wmm ram2 ?ai ye! m^ e^ yy tuisay § oie 
t!^s, gy ramchi y3@ ag eg gioiaoii eyyy s&shah s^itt 4 21a. 

e 1*9011 ass, sai 31 01 a ramsj y a a on aashoi ag eg gioias yyys^ say ms 

Oil, gOISPI 1^A! EI-21 4 Oil AH RAM 2 4 A! yy |^ yo] CHI S 2-i °J S&Aia 4 9LQ. 

EES S iSg, gy RAMOI 4 A! S-h &1 □ [- Ch gy 9& eg QlOiaS yySU, 451 a^lS 4 A! E! 

ei e?is as fixi am ramsj ^af aei m^ se^ ye! dusei^ s» e oi^ 451 ramoii 
^isja qi 01 a 011 e^sFoi ssi-sh ah g^si 4 21a. 

s as oil n! = e!, ^af aeiam si-4 eg gioias ramohi 5|°hai3|e^ moi, ^af ye! b?is as 

?|xlom RAMS] ^A! E!e! £fe BIB! 0||2£|2| «^ g 0]Lz £!^S S!S!5!0i «^5[£^ 12H 

s, et^sj S4 sai a«oii am ^21 a^s s&ai^i^ sai g«g 5|ars s^oii 

eiggxi fflfea. 01 g?, sai gioia ram°i sas a(^)?ii5aoii ccie! s^h§m 2i^i tusoii, sh 
& a# eg taioias ^ a a 011 aasw ^i^Aiaan §ns, ch sis seoii ssm dixixi at 
a. 

SEE! S ttSOII CCW SAI ^bdE ^421 £!^I!f ^^2| ^A! a ^011 S| SH ^SSIb ^ 
»S 3ffe HHW2K 4PI ^^2| 2^11 ?S§fe ^| Oi J= SmCHI SAI EEfOima, 4^1 

^42| ^AF 2=S ^Af ^Al- ?S EElOim* Sfftt 4 2iCK 

s waoii d}=es, i^Ah yej goii sag a gxi ag« ssai^j sais, as s^iai^iai 

SfH, AHblg SEe! H^HI 3^2£ SAI ^y* flIStt 4 Sia. 

at! e ttsoii we aw^Pifer g^i ^i ah °i sai syn, g^i sai s?yoii, gxi ag Qioia a! s 
ag ciioias s^yb ag c-iioia as« sst 4= ziq. 

s ttsoii ase, sai ^youH2 gxi ag a sags st sai& ech chi . i^ai aej goii sag 
a gxi ag^ s&Aia 4 sin, s& gxi2i x-iuisa a; ah^ui a^iii ess 4= 21a. 



0] SI , & 1*9 01 dF&siffl- ^Al Oil Oil CH§!0| EEHil 0|§S|O1 gA||5| ^S&a. 

a ois!2j istb ^Aioiife, s^2i s¥ioii 5|ahs gg°i LHga ¥&s^i stgyfe aoi OKI 
a. a& om°i ^aioiioiiah ^@£it ^g s¥^f s a4 ?g saoiyn eigyxi a^a. 



(MAIOII 1) 

0|S!, S &S2| MAI01I 1011 CHS!Oj ^S&Cf. 

1.1 ax!^Pi 

e 1011, g ttsoi gggb ax!^pi2i a^E» aatwa. 

a»3i3ido)te cpu( 12) , 101^1(14), sai sy(2om se&a. cpu(12)^ eaiswi afe ram s°i 

Oil SE] Oil 5|^S Sb a 911 01 Oil CQ-EI-AH , SAI ^y(20)2| SAI¥B SAI ?§SPI ¥15! 9X1 

ag dioias ^g&a. 

MO\MU)$= MPEG S^OII 2|5H E|39@ Sag QIOiaB 3 5ISS ASIC (3«0|s 0|B||0|) 

Efe DSP S3 S!H?||0m EEAISFXI 8ffe RAMOII 5|ejS EEfe S9IIOI0V °l SH 616180. 

SA| sy(20)S SPI S«sf 4:X!S S!fer DHS^I^ li OJiaOI. a EH 5!jg IH^(22)2!, 0| °«g 
M^(22)S ^S5fe SAI G|| 0| a RAM(24) Si Ele! 0||eai(26)S LHg& X EE!0|m IC(ae 3D|Sb, 
QlOia ^S EEFOIW. a 2|D|Sbr, SAI EE!0im)(28)£F, ^A!S21 Y EEK)|tfl(a£ °iO\£ 

fe, 4AF ^S EE!0ia)(30)S 

eijg eh^(22)s a& ejyoii °ish a«f ^goi sags ^g 01212 a^i m*i ±xm oiset aoia 
sa. 2Hg Mtf(22)s, onacH, b= dhe^i^ ih^s 4 2in, 01 g^. ^421 Annas a 
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^(ms sr, xhi 1 a^joi sss m 1 s§ m^(^ai xhi 2 a^)oi ss@ 1 2 3iei 

AhOI Oil °«S0| asaq-. IHbS(22)b am egHXI^EH (Thin Fi Im Transistor : TFT), afa[ p-Olffi 

E(Thin Film Diode : TFD) i°| 3 BX| 4:XI, 2 BX| 4:X|B OlStr 2!jEIM DH^^^ lyoiGHE °^ 
§|E|. 015 e"E|M 0HE<N^ EH BE, SAI Ql 0| EH RAM(24) % P°J CHI£EI(26)B 141 S» X EE|0|bH 
I C(28) Oil °|SH ? = £lb ^°l MS £R(XHI 1 E^)3\, Y EE|0|bH IC(30)0II °ISH ^S£|b ^4* 

°i ^ai m^uhi 2 M^m ^bP. 

SE £ 12011 EAISlb Ufa 1*01, ^S Mi(yg 21Ql£b, SAI BHH) (22)01 SS£lb SS| 3IB S 
Oil, X EElOlbH IC(28)2I Seer 3|bS §£b SAI S|£(tfg °|0|£te, SAI =H|-0[bH)» DISSH 

e ¥^sip. oi 3¥, ™s ina(22)e **^2i ms s=f £ ^ai a^ou °jsh ?S£ib M3i 

#Sr S3| HAI S|EB 5ifi 4= SiP. Eff, 8HS f?£| 3|B SOHI Y EE|0| bH (30)21 § 

Set 3|b8 ifb =?E SIMS D^SHE ¥^§IP. 

0121 as i^(22)s sxi sis gi oi a on a^sioi sai sxi sisa, ssis chioiehchi e 

3HSIW SAI ESS SSISfi SAICHI SAIS 4= 5113HI £|OH 21EI. 01 3?, E 1 CHI EAISFb b|2| a 
OI, 2H§ IB (22) Oil, SSIS SAI 9«(22A)a, 3 0|2|£| SXI SIS SAI S«(22B)0| iSS£!P. 

CPU(12)b X EElOlbH I C(28) CHI CH 6H SAI 3H°HH2| SXI SIS CHIOIEHS SSerP. E OH SOU, 
CPU(12)b X EE10IUH I G(28) CHI CHShCH , OflfjCH, SAI 3H5HH2I SAI SIS CHIOIEHS El§lb 48 MS 

ao, as Ei^ xres, bim si m^ ms xcs, as xrd §j em 3|i= ms xwr s°i xhi 

OH MSB 53SCI. E M, OUaCH, CHI 0| BH D7~00°l 8 b|E CH|0|EHb 48 MS A0°l bEICHI °|8H, 
3X1 SIS (31 01 El Eb SAI SieiE^Al E89P. CHI 01 EH D7~D0ii 3H M AH X EE|0|bH I C(28) CHI EH 
« SXI SIS CHI 01 EH 31 §39 3?, 8H& §11 SIS CHI 01 EH b 1HEIIS B¥|S SAI CHIOIEH RAM(24)0ll 
J|^@E|. 

XH|0H?|(14)fe X EE10IUH ! C(28) CHI CHSH SS1S QIOIEIS S2ffC|. E HH^CHI , HI0H^l(14)b X EE10I 
bH I C(28) CHI CHS10H, SS1S CHIOIEHS ^I^m3| ?|& 3|^ g^, ^I^S 4=4 S^l MS VSync, 
=4S S^l MS HSync §S| XHIOH MSS S3&C4-. SSIS CHIOIEHS, 0H3CH, 4 6 b|M°| R, G, B M 
SOIEK 0| eslS CHIOIEHS 1^A1 EfeJ Oil SEI (26)011 ^l^@EK 

X EE10IHH IC(28)fer SAI ° y (20) Oil AH £| ^OHM CHS£| 4=@ gfgf°l ^Al ^3|£, 1^= Ah E1&1D1E1 S 
A| CHIOIEH RAM(24)ES¥EH §X| SIS CHIOIEH, EI2J (H|2E| (26)S¥EH ]^A\ E|oj 9?|^ e^S C|| 0 1 EH 
m AA B = S|E, mS ErS CHI OI EH CHI B^HSFOH, 1^A| EF2J£| l^g ¥|X|D1E1 SX| SIS CHIOIEH Eb 
SS1S CHIOIEH m OHE Sl^OI M^ SIS CHIOIEHS ^SelEI. 0|£1 ao| ?|x|D|E| 

SIS CHI 0 1 EH J\ S& CHIOIEHS SEE X EE10I UH IC(28)fe OI S& CHI 0| EH CHI e^HSIOI IHB(22)e 

sai ?sea. 

SIS BS CHIOIEHS, 2Hg BHtf(22)£| SA| S«01IAH°| ?|x|S ^S§PI ?IS IS 0HES||^£|, «| 
S IHtf(22)£| SAI S«CHIAH°| E|&1 ?|X|S ^S§l?l ?l& El£l OHEai^CHI 5^5101 ^SSEI. 0|£| 
SIS fflS CHIOIEHS, Oilmen, X EEIOIHH IC(28)S ^§S£IE^ SHE ¥^SIH, CPU(12)L| 
XHl CH C 14) CHI AH -^SSIE^ §HE ¥&S|C4. 

E 2CHI E 1 CHI L|El-y CPU(12), XH|0H^I(14)B HCH MSI^I ^S£l IfiS UEltHEK 

SCH SSPKaS °IO|Sfe, aX^PI)(40)b, CPU(12)CHI £|SH A ?g ^goi XHI CH @ E|. CPU(12)CHI 
b, SXI SISg Oil a El (42) a^SOH SICI. XHIW?l(14)CHIb, SS1S§ 0||HE|(44)3| 

S^£|OH 9iEK 

OH^IAH, CPU(12), 10131(14), SXI S1SS tHIEE|(42) §J SSIS§ OllSEI (44)S, 1 SOU S4Sl?r 
MPU(46)£AH ?S§IE^ SHE ¥^SIEK SXI SISS CHIEE|(42) ^ SSt&g CHIEEI (44)CHIb, 
CPU( 12) , AHIOH3|(14)B XHIOHSPI ¥l Sr SSEHHS 3|^!A|3|E^ SHE 

#CH 5iSPI(40)CHIb, erCHILK48)B X xH AH 4-MS! MSS ^E§|E, Eb 2!-EHU(48)S XxHAH ^Ml 
MSB SESfe e^S Sl^(50)31 Dl^£|OH 2!Q. e[EHU(48)S¥E)b, OjiaCH, MPEG°l 7^3 

°S ¥SSFS SSIS CHIOIEHS #4MS 4= Sl?l| £|OH S{E|. 

0| #CH MSPI(40)0llb, 0HI3CIH, E|X|1 U|E|E 3KJ1|EK52)S D^tS 4=E giP. OI EIXI1 d|E|E 31 
CHIE|(52)B XxH MSIS CH10IEHB #1 gj ftr 4= SICK HCH MS|3| (40)CHIAH£1 CHIOIEH #4=M, EIXI1 b|Q| 
E 3|CHIE|(52)CH|AH°| #9 01.1 ififf E4 SEb E4 2J^¥(54)S XXUH gj^@a. 

CPU(12)b, 2H§ EHB(22)°I SS1S SAI g«(22A)0|| SSISS SAIir OH Oil , E MSIS°I 33|8 SSI 
S SEOH °|6H SSti-EK EE|E, ^ nHB(22)2| SS1S SAI g«(22A)M ^SSIb 3HAI OlE£||^ 
SA, iS OHEBH^: EA ^^CHI CHSH , S§ ?lx|S UEILHb 0HESll^2[- E|&J ?|XIB UEHHb E|&1 
OHEHll^B X EElOlbH IC(28) CHI X EE|0|UH IC(28)b, 0|§ OHE£ll^0|| 53HS|0^, 1^A| El 

21 21 ?|X|D1E| SXI SIS CHIOIEH Eb SSIS CHIOIEH g OHE &*0| M^ S^S S& CHIOIEHS 

^S&E|. 

SS1S SAI S^(22A)CHI SA|£|b SSISb 21E1ILK48) lb EIXI1 ti\QSL 3HH|EJ-(52)S¥E| 
E|. g}Eim(48)S¥EI S^£lb MSb H^S SE(50)B XxlAH MZE£|0H HI OH 3| (14) CHI £)SH MS xH 
EISE1. XHIOH^l(14)br SSIS§ 0HSE|(44)2I S^£|E, 2}EHU(48), BHME S|S(50)S 3Hx=| S^£|b 
CHIOIEHS MSSIE, Eer MPEG°l T^ES ¥SS|£|0H Sib CHIOIEH CHI CHSH AH b E|39ei-E|. &^ 
E SIE(50), eiEim(48)» XxH ^M£lb CHIOIEHb XHIOH3|(14)0||AH gr^£E, MPEG2I fl^2S ¥SS| 
SFOH ^MSlb 3¥b 2JSgSEl. 0I2F SOI XHI0H3|(14)b MPEG°1 E|ECH, BEC4^AH£| J\^m i>b 
El. 

XHI0H3|(14)CHIb, EIXI1 HIPS 9ID1IEK52)S¥EH °1 MSE gj=H.£!E, e}EUU(48) Eb E|X|1 b|E|E 
31 Oil El (52) 5¥ EH MSb XHI OH 3| (14) OH A4 RGB MSS xHE|£|CH SAI (20) Oil SSSQ, 
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CPU(12)b £S 2J^¥(54)SVE|£| S0|| e^SKM, HSOHI CfEf SAI aSg Q|EE|(42)B 0|g§H 
AH, 2ljS (22) Oil SAIEIb SAI aSg SAI Oil SfiS SA| 3\ E!IE, SAI aS OIOIEHS SA| 

^y(20)°s esjeo. 

onaci, sus nny(22)°i gas sai g«(22A)oiib eiaais g^moi am §issai 4ms g^si 

Oil US, SAI aS SAI g«(22B)0Hlb 3 9 SB SSSFb ^S EI5LSJ OjR SS« 4^ SA|8fe 51 
°g ea. 01 CPU(12)b Sl£(50), ehE0U(48)B 31x12, Iff, 3SS S^¥(54)g 31x1 

AH S«S El?!! 2| 0||9f s| gfg SKHSKH. 8H& 9a2| El 31!* OflSftt 4= 21E^ ft 4 2iCh 

1.2 SAI EElOltH 

E 30II, HAIOII 101IAH°| SAI = E*0|b]£A|°| X EE|-0|tH IC(28)°I ?S2| 3Hfi8 UBUia. 

H. E 1011 UEHHb X EEhOlbH IG(28)Sh gH ¥bO||b ggj ¥Si ¥0^3, S!8| SSS ^el 

Q. 

MA\0\\ 101IAH3 X EHJ-OI tH IC(28)b 1SE||Sb2| SAI aS QI0IE1S 3|°mb SAI CHI 0! EH RAM(24), 

i4Ah Bi-eissi gas ciioieis 3i°mb ei°i oneai(26)s soie stmch 

SAI aS CHI 01 EH fer CPU(12)S¥E12| SAI 310HEU1IO1 MS)0|| 531.3101. RAM X1ICH 215(60)011 °\d\\ ™ 
OHE 1SB||gjeig, SAI Q1I0IE1 RAM(24)C1I ?m&Q. SAI Q|0|E1 RAM(24)Est¥EHb, RAM XHIOH 
£|5(60)CHI °|5H SAI Sbd(20)C1IAH°| 401*1 CH52| SEIIS 4^3|5 1SE||Sb2| SAI aS QIOIEPI B 
g€jCh 3 DM, SAI C1I0IE1 RAM(24)E5¥E1b, °«S BHH(22)2| 1^Ah E|-°Ib2| C1I0IE1 EHN2I SAI 
SFS C11 0| El J\ e«S HHtf(22)°| 49 &Sf°| 4 Ah 4^3|5 £bg9Ch 

gaS Q|0|EHb 9«S EH^(22)2| 1 ^ Ah Eh°jb2| CHI 0| EH &9\£. EJ-2J CHI £ El (26)0)1 3|^@C|. 0| [[Hb 
Oil, HI CH 3| (14)011 2|§H £§S@ SH& 1^Ah Bfe!g£| gaS QIOIEIb X1I013|(14)5¥E1 £J^£|b 3R 
S§!0|| g3|8K>| AISM QIAIA El (62)0|| b»S£5 3|l=bQ. 14AI EF°J2| SAIdl N3H2| CHI 0! EH W 

am 3|i= g=i°i nm^ e?is xnoi3i(i4)st¥Ei di^s 4@ g3i ms HSync3h gj^an, 01 

3|H|g 4=@ gj| MS HSyncOHl g3|5hO|, AISS Ell X] ^E1 (62) °l N3H2| QIOIEIB El°i Q|EE|(26)01I EH 
X|@E|. 

Mi!!3| 2|5(64)b aS BE C1|O|E10|| b31§|-Oj, mm ?|x|om SAI C1|0|E1 RAM(24)£5¥E1 BgElb 
SAI aS QIOIE12K El-oj CH| S E| (26) S¥ El B^£lb gas CHI 0! EH g OHE &=S ^§i§K)l, SAI a 
S S gaS°J St C1I0IE1SAH S^ElCK 

d^3| SI^(64)S¥E1 M^ 1^Ah Eh£lb2J QIOIEIb, SAI ^y(20)°l SAIg 4=8 S3I 

MS HSyncOHl S3I8K51, »^ EH xl Sl£(66)01l EHxIHCJ-. 

9^3 ¥g as(68)te fi^ EHxl aS(66)0HIAH E«xl€! Stf Ell 0| El Oil EXSIOI, SAI ^bd(20)°l 2!jS 
JHItf(22)£| 5A|3tl°| 5|gJ-C1l Tt E) AlHMff ?S S&S 2^0)1 SaffCf. 

£ 4011 E 3011 LIEfbH X EEhOIUI IC(28)2| g^°l StBIIHl UBfcflCK 

0|3|AHfe, CPU(12)£¥EH, SAI 3121 = 011 e3HSK» 1SE||ag£| SAI aS CHI 0| EH SAI HI 0 1 EH 
RAM(24)0|| 3|^£|01 9ib 525 SCK 

X1l013|(14)5¥E1g, 31^ S^OII ^J\d\0\ , SM gas QIOIEPh bxhSES A|SE 

Ell Al^ El (62) Oil 3|s@ck XH013|(14)b 3|^ N3H01I CH§H 3|H|g 4-S g3| AJS HSyncS 
Q. CCIEUH, AISM Ell Al ± El (62) Oil 3|s=S HJW°\ SI gas QIOIEIb 0| 3Rg 4@ g3| 

MS HSyncOHl g3|©F01 Ef2J QISEI (26)011 3|i=@ck 

SAI ^y(20)01IAHb, EA| 81-AI Sb SAI &0|gj X1IOH SI501IAH 4^015! CHS°| SE1IS 43|S 

aS CHI 0 1 EH CHI e3H8h01 SAI ?g@Ch 3 IHbOII, SAI Q|0|E1 RAM(24)S£¥E1b, SH& SS||g| 431 
S RAM X1I01 S|S(60)0HI £|§H SAI aS QIOIEIB 14^Ah E^°J E^S B^BQ. 

Sl-S eg QI0IE1E, S#& SQIS 43IC1IAHSI 14Ah Ej-eiom, ^§ ?lx|0m SAI aS QI0IE1 Eb 
gaS CHI 01 EH m CHE M^ B^AIHAIB AIAI&Q. S|S(64)b 01 aS BS CHI 01 EH CHI 

5315)01, i§ ?|x|Dm SAI CHI 01 EH RAM(24)E£¥EH EhgElb SAI aS QI0IE12K Eh&i QIEE|(26) 
M¥EH BgElb gaS CHI 01 EH g, 0|E 9* D J1 M§|3| ShOl SAI aS % gaS°J SB 

CHI 01 El S S^&EK 



1.3 as ea qioiei 

(OIEQI^OII 2| & &S) 

oi2[ is as eg cuoiEib, oiiacn, sai sy(2o)°i °«s mi a (22) 21 sai 9«fi «s§fe a§ 

OHESII^ % El-ei OHEEII^OII b315F01 ^SSEK 

E 50HI °^S ltf(22) Oil AH 2| mm OHEEII^ » Eh&] OIEEII^S ^SSPI ¥|» ESHS UEI-tECK 

2>jS EH ^ (22) Oil AH 2| aS SAI g SAI aS SAI S « (22B) Oil AH SJ ^A[^m 9^011 gaS SAI 
S«(22A)0| SAIEIb 3?, 3>H Al OHEEHI^ SA2I gS OHEEH^ EA3) g, gaS SAI 

99(22A)b 3HAI OIEEII^ SASh ig OHEQI^ EAOII °I8H ^S@C|. 0\2\ ib 3HAI 01 E SUA SA2) g 
S 01EE1IA EAb CPU(12)01I 2|SH X EEI-OI tH lC(28)0fl QISIOI ^S@E). 

3HAI 01EE1IA SAb 3HAI E1B! OHEEHIA a! 3HAI OHEEHIACHI °l 8H S21SEK iS CHE Ell A EAb 
§S EH-B1 01EQIA ^ SS MM OHEE1IA0II 2|§H S2|@EK 
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^3 HI ii (22) S SAIS 44 Sa US. VSyncOll S4aa 1H5||gjS£| SAI4 AI4£IE, SA|g 4§ 

sa as HSyncon saaa i^Ah aa b?is sai ^ssa. 

0| 4 ^AF BFB12I as ^IxIDm, SA|g Sa as HSyncCHI °|5H ?Sa£IS 4 ¥A|- EF2JS 

^3 Site HJ-E1 aE£||:^3, 1^Ah EJ-ei y°| 4 aS ?|x|S S|3Sfc aS CH=S||^S¥EI, CPU( 12) Oil 

°ish ^3s §11 ay sai saaxi, say sai aaaxis eg» 4= sua. 

onaoi, sai g« ess 3x1 ay sai g^ss & gs, aa asoii chshahs, :hai aEai^ sa 

2| ?HA| aa aE£||^3, 0|E£||^ EA2J §£ £f2J 0\B%\± AlO\M Say SAI S4Esl B31!- 

4 aa. a^axis, i§ ®m\ chbhahs, ju\ o\^$\± sa°i ai as aEBii^a, is 01 = 211 

± EA2| ig aS OH E 2)1:^ AFOIS SAI 9«°sl B3S 4 s SICK 013 IS nhg a ^i= g. 

3 53 QIOigSAH SAIS 43 S4 as HSyncOII Saaa &m\ SI £(64) OH S3SQ. 

013 as SIS, CPU( 12)011 °I§H Say SAI S4S 3HAI 01EE||± SA Si fg aESHI^ EACH] °ISH 

g§a ioi3i(i4)oii °\m, a^s 4=s sa asoii saaa urnmn, oias i^FAh aa e^i£ a 
#as say cHioiaa &i, x Eaaa ic(28)oii §saEi= §he sgma. oi as, x Eaoia 
ic(28)s sua ay aaoii eaaa, i^ai- am ea£ 3x1 ay chioieh a! say chioieh g 

OH J=i a^S a^j S^aS aBE£ iQ. 

E, OPIAHfcz, 3X1 a3 SAI 34(22B)a 94 l_H CHI Say SAI S9(22A)S HHxl aE^ SUXI5, S 
ay SAI g«(22A)a 33 LH CHI 3 XI a3 SAI 94(22B)S BHxiaS 3S01IE aa4X|sl 0§t 4 

aa. 



(eii oi a on a a as) 

EE eh &AIOII 10|| AH 2| ay B3 CHIOIEHS, y#£i Uffit SOI, aa CHH2||^ Si aS aE5||^0|| ea 
SI-01 ayaS 30|| a3£IXI DIEI 3X1 a3S SAISHOf »X| §Sl^i SAIBHOt #X|g UEJ-LH 

s lasa a^ eg oi oi as 44 aa chioieh ai as chioieh hah ^sskx, «h& aei ehioieh si 

i§ Eli 01 BH CHI B^ISK^ ^§£|E^ 1£ 01 3^, SIS fl2i EH= ^4; 

e 4= aioH, x^ui E^mm ms a esi 4= 21a. 

m% QIOIHfe 2«3 EH^(22)2| 1^Ah SieiDFO- ^ i§ ?lx|CHIAH §X| ayS SAIBHOt if XI §S^i 

sAisHof mx\m uehh^ aoiaoia. yei ciioia^ ^3 1^(22)21 a§ ^ixiDm ^ ^ ai-eioii 
ah 1x1 ayi sAiaHot sxi gays sAisHot sxis u&lhs cnioiaoia. 

E 60|| iy(22)CHIAH2| EJ-&J CHI 01 EH i§ CHI 01 EH« ^§SPI flfi ESS UEffcSCh 

01 31 AH, 3X1 ayS SAIShfe fe£| Ell HI r Lj , SayS SAIShb feSI BUI r Hj B! 3 

°g aa, as qioieh=, oiiaai, i^ai £^SD^a zj- an axioii say 91 3x1 ay § a^ as 

SAI^XIB U&LHfe r LL-LHH-HL-LLj S SCh 0||?HCH, 1^A] E|£J2| 4 a^ ?|XPI 3X| ay HI 

oiEi«sei 3¥CHi^, a§ gioigfe r LL-LLj si ga, i^m aei2i 4 as ?ixi:n §ay gioiasei 
a^cHi^, as cHioias r HH • • -hhj s sa. 

eta, a^ aioias, otiaai, as ¥ixiom 4 aejoii say a 3x1 ay e a^ as saist 
xis aaas r LL--LHH-HL-LLj s sa. chinch, aei as ?ixioiiAHa 4 ^ a&ioi 3x1 ay 
Qioiase! a^oiife, sfei aioias r LL-LLj si as, as as ?ixioiiah2| zt ^ai yeioi eay 
aioiase! spoils, aei cuaas r HH-HHj s sa. 

e 7aoii 01a as as ciioiasf aa Qiaasi^a &m cniaaa ^yma ?i& sass aaaa. 
e 7boii, aa gioiaa as Qioiaa ^aaa &m chioiehm ^yyaa ?i& ^i^a ?yoiis aa 
tia. 

^, e 6 si e 7aoii EAias aoi, aa cuoiaa sa aifflja- as aiaaa sa ehhoi e¥ 
r Hj a s a 01 say sai g«(22A)Es sa. 

3&HAH , oiisa, e 7boii EAias am aoi, aa gioia as as aaaa e^ sa an % a a 
son, say ciioiaa a^ s^se^ ay &3 cuoias ^y&a. 

e soil y^& ay eg cniaas ^y5^s ay ay cnioia ay asa ^ya aais aaaa. 

ay ay gioia ay siss, y#& aa aiaa» aaas aa cnioia aixi^a(80)a, y#& a 
s ai oi eh s aaas as chioieh aixi^a(82)£K i^m aaa as ?ixiom oFaaa 44 ay a 

3 en a eh h ayas chioieh ay sis(84)s s&aa. 

aa en 01 eh aixi^a(8o)s, a^s sa am HSyncoii saaa, iy(22)a ^A^ 

as ^ aa°si¥a, ^ahohs iuie^ aa chioiehs aism s»&cf. 01 aism a^s i^a 

aaa as ?ixiaa oms chioieh yy sis(84)oo s^sa. 

as chioieh aixi^a(82)s, sAis 4=s %d\ as. HSyncoii saaa, i^ai aaa a II axioii 
yxi ay si say g ch£ as s^sho^ sxis aams as chioiehs e^aa. as cnioiaa 

4 ai§b as axlD^a oiag chioieh ay as(84)oii sssa. 

chioieh ay si£(84)te, sais sa as HSyncoii saaa, as ?ixiom, aa chioieh aixi^ 

EH(80)hI¥EH2| 1b|e i^a, as CHIOIEH aiXI^EH(82)a 4 asa aS CHIO|EHsI¥EH, E 7a0|| EAI 

as til si aoi, as chioieh ss aa aiaaa es sa am r Hj a gsai, say aaaa a^j 
s^£iE^ ay ay chioiehs ayaa. 

oisthi 92s«, i^Ah aasa as cnioiaa, 4 ^ai aaonxna aa cnioiaai asi isaiasa 
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sai g«oii siohah, s°i£i 3ar§ s^oii/h 3x1 si3 a ssi32i &m saib g 4= si^i aa. 

I&, SIS fl21 CH^ ^5H- 4 s SI 01, XH5UI *!«SH» mm a ess- 4= sick 

E, 0| 2f 113 BS 01010 £S3 CPU(12)0|| 2|6H E1£! Ql 0| EH 31 Si! CHI0IEH31 & 

3£! 10131(14)011 °18HAH, 3|l=S 4*S §31 MSCHI S3I8101 14=A1 E1°J Eb?|S, S113 CH|0|EH£j- » 
1 X EEFOIHH I C(28) CHI S3S1E^ SHE ?SfC1. IS, XHI0H3I (14)S, CPU(12)01I 21SH SS13 SAI 
9 3HAI CHEBII5 SA 91 SS 0HE2II5 EA^h 8H3 3HA1 01Eeil5 SA SH SS 01SSII 

5 EAS^EH E12J CHIOIEH % HS CHIOIEHB £!3S1E^ SHE ¥S"S1CK 01E^2| g^OIIE, X 

eefoihh ic(28)b s^s 213 es chioiehoii e^8K)i, i^ai ei°i 3x1 si3 chioieh a! sn 

3 CHIOIEH g 01 E »=8 M^ S^Sfe 3&1°S SDK 

0|£1 aoi ^ Al Oil 1011 AH 2| X EEKOIBH IC(28)01IA1fe > ^£ ^SSMI SHI SH, XH5d| S<3ES 

iei°j 3ohiah iii^ % 3x1 H3°i sapi 3isshmck stf, siK3 chioieh ^3s iopisi, 3x1 
si3s cpus as seis 4= saioi , xh&i°i s^aa eesiok cpu°i ¥si ggm sxi& 4= siek 



1.4 X EE|0|tH IC°I ^xii^ej -?30|| 

E 9011 3ir& X EE10IHH IC(28)2| 3A||°! ?3 0j|g UEItHCf. 

01 X SE10IHH IC(28)£r °J§^ SISSAH, CPU &!E|II||O|5(100)£K £JS^ HHEH(102), SJ» tHH|(104)» 

3*2 si a. 

CPU &!EHIt||0|5(100)01IS, BJ-S S M§i MS XCS, 3H2HE a QIOIEI2I 31 <MS AO, B>M E!S MS 
XRD, B1M 3|!= ^ S XWR, BIS Eli!! MS XRES SOI S^SCK gJS^ UHEH ( 102)CHIb;, OJISCH. 8 HIS 
2| SAI 31SHE2! ES 3X1 513 CHI 0| EH D7-D0OI gJ^SCK E, OPIAHtr, EHI 0| EH D7~D0£ SIS 
&J«^£|b; 325 S!2 SIXIEK X ESfOIUi IC(28) LH2| SAI CHI 01 EH RAM Oil AH CPU( 12) CHI HI 0] EH S E1S 

m ms.J[ stfer spoils, M¥ uiss 31 ms aosah, 333011 ^Eibr chioieh d7~do°i 4 bis chi 

OIEHS 3HS Stt^SHE ¥S"§1CK 01 g¥, CPU(12) §J X EEKOIHH IC(28)0II AH £| SAI¥°l SAI ^ 
S01I QJff B»4-« 4= SIC!. 

gj^ mill (104)011^, Oil SOI, at 6 blS°l R, G, B <MSS 0| = OHX|fe =S!3 CHI 01 EH , 6!S CLK 

3i ej^aa. ^ 6 ais°i r, g, b ^sb clkoii sis ej^aa. 

X EE!0|HH IC(28)0Hfe, CPU &!EHffllO|^(100) ^ SS§H HHEH(102)3^ 1 1 bH^ Efoj(no)2K gj 

^ tHUH (104)CHI M 2 HH^ E|gJ(120)0| 0|e!£|OH Sid. 

AHI 1 UH^: Em(110)0||te aCH(112)2h 3H9HE C|^C^(114)3^ 3*92, %\ 2 tHr^ E!&J ( 120) Ollfe 

hh^ »CH(122)^ s^goH sick e, smm mffl(io2)oiibr #eh m% sis(H6)3f a^gen, x ebi 

0| tH IC(28)°I S^ ^EP! CPU(12)S B^£|E^ SCH 91Q. 0| §sf ^EH&, OHI^OH, HAPI- S #EH 
2JXI (31¥U, SfS LH°I ^OHS CHS°1 g«2| ±Bm EES! X EEFOIHH IC(28)CHIA1 ^3 

£|0H Sib: LH¥ #EHO|ffl, CPU(12)S^EH gj^S 2F0H5! CHS2I ?)EH=^ 3HEHE D| 30 (114) Oil AH C|3 
9@ S^£IE^ gOH SICK 

AHI 1 HHi: EfgJ(110)& SAI CHIOIEH RAM(24)£| I/O tHEK 162)011 S^£|OH, SAI CHI 01 EH RAM(24)CHI CHSH 
3|Ii£|fe; gjq SI-3 CHI 01 EH E^h S#@CK 

AHI 2 tJH^ E1°J(120)g E1&! tHISEI (26)011 3^301, 01 E1&J DIISEI (26)0)1 1^A! E!&!£1 CHIOIEH &?IS 
3|^£|br §M CHI 0| EH 3! S#SCK 

X EE10I HH IC(28)0||b, 3s& SAI CHIOIEH RAM(24), I/O bHffl(162), EI&J D1IEE|(26) 0|2|01l, CPU31I 
X1I0H £|S(130), 0HE51I^ 101 S|S(140), KIOIXI 0HE51IA 1CH £|S(150), EE|0|bH31l AHIOH SI 

£(170), ^^3| SIS(180), PWM E|3CH S|S(190) SI 2«S SIS(68) SOI Dl^gOH SICK 

CPU31I XHIOH SJS(130)b: 3H5HE C|SCH(114)» 3H xi AH gJ^EIfef CPU(12)£| SAI 3H°HE0|| EJiB[0\ , S 
A| CHIOIEH RAM(24)0HI CH& &S, 3|^ S^S AHIOHtlCK 01 CPU31I AHIOH S|S(130)01I °|§H X1|0H£|fe H 
g OHEai^ XHIOH 3S(140) % HIOIXI 0HE5||^ XHIOH §IS(150)3! OiagOH SICK 0HE51I^ 10H 

SJS(140)01I °|5H XlSSbi ^§ OHEai^SK BIIOIXI CHEeil^ XHIOH SJS(150)OHI °|SH X|§E|br HIOIAI 
OHEeil^OII °|5H, SA| CHIOIEH RAM(24)°1 &SXH21 3|^xH3! ^3@CK 

E, E 9011 AHbr EAISHI i2 SIAIE1, CPU( 12)S¥EH°| 3|l=S =4@ • 4-5) S3| t!S H ■ VSync3! CPU311 
X1I0H £|S(130)0HI gJ^iaCK 3|^g ^@ ^js HSyncb: SSI3 CHIOIEHS 3|^S OH Oil E0|5 S£| 
E(IS)3|soi| °|5t SAI Oj 2 y- SS ^1XHI8|3| ?|SH, 0HE2||^ XHIOH SJS(140) S! 10|X| 

OHESII^ XHIOH S|£(150) LH Oil DiaS ^SEH°I il, E|«Oil OISSCK Eel, 3|^S 4=@ • ^S| S3| 
6!S H-VSyncfe II OHEai^, ffl|0|A| OHEail^S 3HAI OHEeil^ SAS 3SE|3| ?|5H OISBCK 

EE!0|HH31I XHIOH £|S(170)b X EE!0|UH3|I XHIOH SIS(172) S! Y EE10IUH3HI XHIOH S|S(174)S 5SS 
C!. 0| E^0|HH31I XHIOH SIS(170)b: m& SIS(176)S¥EH°I g^OII 23HS^ SAIS 4=3 S3| 
AJS VSync, 3115 XHIOH 15 GCP, ^3 ttS MS FR, 4^A1S EHxl 1^ LP, Y EEKOIbHS 3HAI S5 
YD, Y EEIOIHHS 4^A1 YCLK, SAI CHIOIEH RAM(24)ES2| 3|^ S^! SS ^^A|3|S, CPU31I XHIOH 
£|S(130)£!b: SH3ES, M^J\ SIS(180), PWM C|3CH £|S(190), XHIOH S|S(178) §J Y EE10I 
UH IC(30)S XHIOH&CK 

^JAIOHI 1£| EEI0IHH3HI XHIOH £|S(170)fe, SS(176)S¥92| ^5! g^CHI 53HS101 SAIS 
4=3 S3| (MS VSyncS £I¥S e^&CK OUSCH, XHI0H3|(14)br SS13 CHIOIEHS 01 SAIS 4= 

3 S3| MS VSyncOHl S3|S|« X EE|0|HH IC(28)01I SS»Q. 

EE10I tH3)| XHIOH SlS(170)b SIS( 176)S¥EH21 ^5! S^OII S31S10I ^§3@ 31^ gBHOII S3|S! 
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01, SSS QIOIEIS Efe! D||HE|(26)0|| J\m&Q. 

ESh EEfOlblJll XHI CH §IS(170)fe S3 aS(176)S¥EH°| S3 Oil e^SKM £!gS ?Ah§ EH x| 
fii LPS 3>ISES, SA|g QIOIEI RAM(24)ES¥B 1 = E||SS£| agS 1^Ah EfglDI-P- 0^&Ck 

<M ^^l as(180)fe: E 3CH1 UEUHfe #^3I Sl^(64)2h #3 2HXI SIS(66)^ SffShOI ^g0 

a. Eaoia^i km sis(i70)b g#& ag eg gioia £yg ass stmoi ?aa2, sais ^ 

a MS. HSyncSAH°| ^AIS 2Hxl LPOII S3|CK)|, SAI Q|0|E| RAM(24)ES¥EH e^0 1^Ah 

afeisi s xi ag qioiei a, am gisa(26)S¥a^ i^af Eteisi sag chioiehs¥eh, si gioia 
« ^gtta. 

pwm aaa as(i90)fe <y§i:>i a s( 180)011 °ish i^Af Bh&iDha ss gioias hhxisw, =?g 
ea ?3ioii ca-ai- ^iisatoii cos i!^°i <yss s^&a. ^g ?s as(68)fe pwm cisch 

aS(190)S¥EH°l <MS1 LCD HA|3||2| Sgj-Ofl A|SSA|?j, E 1 CHI U&LHfe ™g 

mi b (22)21 ahiese segoii sasa, 



(gAIOII 2) 

iiAIOII 1 CHI AH °| X ESfOltH IC(28)0|| AHfe, CPU(12) Efer fl|0PI(14)£^a a 

ei oHEai^ ai i§ onEgi^oii e^spna a0 gioia ai i§ gioiaoii e^skh ^gs ag eg 
gioiaoii 2i«n, i^Ah aej goim gxi ag gioia % §a*f gioia^ etmfe mm gioiaa £yg 
m^m sua a a a. 

^ A| Of] 20)|AH°| X Eaoia ICOHAHfef, SAI CHI0IEH RAM(24) Oil AH , »0|E 5AI¥°I 93 ?IX|0|| CHS5I- 

oi, g^et si- 61- eg gioias aa ^i^aisie^ sm 21a. 01 s?, sai gioia RAM(24)om=, s 
ai¥°i 4 amaa 01 2f as ag as gioias 01a ^aisie^ §fe 301 hi^sio, 

E 10011 ^ A| Oil 20||AH°| SAI EaO|bHSAH°l X EaOjW IC ?g°l UatHa. 

0, e 3011 uanfc x Eaoia 10(28)21- sij ¥^011^ ssi ¥ss ¥oh§ie, giisi iiss <mm 

Q. 

a Am 2chi ah °i x saoia 10(200)^ isgis^°i gxi ag gioias ?i3§fe sai chi oi eh ram(24), 

l^A{ E|2!S2| Sag CHI 0| EH « 3|S|Cfe a0 D||SB|(26)> 30HE S&eCK 

IS 6IAI0II 20H1 AH °| X EaOlbH IC(200)0|| AHfe, SAI HI OI EH RAM(24)n SSMte RAM(210)8 4E 
E, 0| RAM(210)0lfe RAM XHIOH SI£(212)<HI 2|SH 0^ * ?W0| lOiElfe CHI 0| EH RAM(220)il 

seem. m& es gioia RAM(220)oiife, ^iohe i§ ?ixioii es gioias ^iej§hE 

aia. set, eg gioia ram(22o)ohi^ ^ a0 Axiom oi eg aioias ^i^sie ata. 

a XI giOIEHb CPU(12)£¥EH3 SAI 3HSHE(XHI0H i!S)0|| 07HShO|, RAM XHIOH SS(212)0|| 2|«fl 

isgiS0g, sai gioia ram(24)chi ^\^&Q. sai chi oi eh ram(24)°i m% flxi, Em ?\x\t= sai¥ 

0IIAH2I 8§ ?|xl, a0 AXIOM CHS£|E Si a. 

m& eg gioiaa cpu(12)S¥eh°i sai 3H?he(xhioh ^s)oii e^s^, ram xhioh sis(212)oii ^sh 
sai gioia ram(24)°i ^ a a oil am^o\, a0 bas ihim*i a 3i^ac>. e&, cpu(i2)oii 
^sh sai gioia ram(24)^ 4 a0oii om^oi, ag- eg gioia^i a0^0M o\m&Q. 

sai qi oi a ram(24) as ag eg gioia ram(220)es¥eh^, ^g dhh(22)£i i^ai a0¥^ gioia 
0?i°i gxi ag chi oi eh k ag eg gioia^i ^g nHy(22)°i ^@ &»si ^ai ^^i^ e^@a. 

ss(64)fe sig eg gioia ram(220)s¥eh e^a sig eg chi oi eh ohi e^on, ^A^ a0 

09IS 11 ^| x! Dl-Eh, SAI CHIOIEH RAM(24)H£¥EH S^EIfe SXI St& CHI0IEH2K a0 0||aE|(26)S 

¥a e^sit sag gioia § ohe ^sioh, gxi ag ^ sag°i ss gioias ah s^e 
a. 

^3^1 as(64)s¥a s»a 1^A^ a0^°j si gioiaa, sai ^y(20)°j sai§ s^i 

HSyncOll S^IShOl, wm SHxl gs(66)0|| EHXI^a. 
^g S|S(68)^ S3 EHxl a^(66)0||AH EHXIS St CHIOI EH CHI e»§lOH, SAI ^y(20)°l ^g 

i«a(22)°i HAi3i£i aaoii aa ais=& aas ahiese s^oii ss&a. 

oisi- aoi ag eg gioia ram(220)s o^skm, goiE sai gioia ram(24)°i a asoii oigmoi, 
^ai- a0 e?is ibiE*i ag eg gioias a ^i^sie^ sh^i msoii, wa\ a0 goiiAH sag 
a s xi age as sai a 4= m sa. 

^si, e 1 iaoni EAisfe noi, ag eg chi oi eh ram(22o)oh, mm axioii chsai^j ag eg gi 
olaefa 3|°iai3|e^ s 3¥oiie, g#& ma soi, e nb2f aoi , 4^ a04-¥ we ag eg 
gioias ag eg gioia ram(22o)oii d\™a\?\ji, ^ai gxi ag m sag^ mm gioias 
ah ^3 S a S 4, o| E s sjt^i uncoil , gxi ag sai a«sj sags sais^ s^s ^ea s 

«0|| &g£|b 3¥^F K3II 0a. 

E0, SAI CHIOIEH RAM(24)^ SifS EMIEaOII aa §3^§^E si^i chichi , g^0 HIES ^^ISFfe: 

sis a^ as sEoii g&s ^xi &^a. 

0|£f HS MAI Oil 2CHIAH2I X Eaoia IC(200)°I S^CHI CHSHAHfe, E 4CHI Uatli MAIOHI 10||AH°| X E 

aoia ic(28)£i- a&inxioiEs wsm g^sia. 

E0, x Eaoia ic(2oo)°j gAHi0 ?goiioii ch §n ah e , e 9oii aay mai ohi m omJix\x\&, sai 
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01 0! EH RAM(24)01I ^Jmo\ eg Ql 01 EH RAM(220)0| D^gfe §01 E| = E|. ^, MA\0\\ 20||Alb, 
EEfOim^ll MO] SI S( 170)011 °I8H St& BS CHI0IEH3I ^I^EIH, SAI CHIOIEH RAM(24)°I 3X1 ag Ql 
0! EHSh DISPIXIS CHSSIb 1^Ah E|2!°l ag QIOIEPh B^£|.H, <y*PI US (180) Oil AH &m S 

^sib son °\m, chioiepi ^g@ci. 

a, s ise g^ei z[ ^Aioiioii °t§£ib aoi oiliei, e &921 exisi b^ilhohiai oia^xisi e 

11 £AISf 4 Sid. 



s as oil ajsg, gxi ag » sag°i ss » si oil me gs°i ^smsa ±u\ ^i\m ssh 

Sib a SLOI , 1^Ah EI2! gCHIAH §XI ag 3! §SI#i SSAI3 SAI ESS 4 Sib SA| EEfOlbl 

£i, oias oisei sai #y as sxppis ist 4= aa. 
1 

3 XI ag CHOI El §J Sag Ql 01 El Oil E3HSI0H SAI¥B SAI ESSIb SAI EEIOI LHHSAH , 
^A| E|2JD|C| §X| ag HI 01 EH^F El^£lb RAM3I , 

CHI 0| EH ^A| EI2I B¥IS }|^£lb E|2! 0HEEI2I, 

8^ ?lxlO|C|, RAMS) ^A| EI21 Eb Eh 21 D||H£|2| g§! § El^S, S3 CHI 0| EH Oil E3HSI 

01 a&SH/H S^SIb £^3| 

B Sfelfe SS ^325 S|b SA| EE|0|tH. 

§!ES 2 

XII 1 SOII Si OH Al, 

BS CHIOIEHb g3| Sag CHIOIEH Sfe 3 XI QH|0| EH CHI E^HSIOI ESEIb SAI g«£| 

i§ ?ixis ?iei a§ onsai^ * ^\ sai s«2i ei2! ?ixib «gspi ?iei £121 onsai 

£011 £§g£lb «£S §lb SAI EHJ-OI hH . 

SE& 3 

1 1 SOI 2J.0H AH , 

g?i ag eg cHioiEHb ^ai si-eiom, sag chioieh Eb gxi ag chioiehohi e^isioi ES£ib s 

A| 9?*£| Mm ?IX|0HI CO-EJr ^gElb 311 Sib SAI EEIOIUH. 

SES 4 

XHI 3 SOII Si OH AH, 

1 H§°l A ^A| EI2! ?lx|0HI CHSHAI Sag CHi 0| EH CHI E>IS|04 ES5H0I mx\ 0|¥S UEICHb EI2! 
CHI 01 EH S Jl^SIb E|- 21 CHI 0| EH 5||X|£EH£|, 

1^A| E|2I°I at SU ?|X|OHI CH6H AH §SI^ CHI 0 1 EH (HI E2HSI0H ES5H0I SXI OH^fi LIEICHb a§ CHI 
OIEHS ^I^SIb mm CHIOIEH 5||XI^EH2h 

g^l SAI¥£1 ^A| E|21£1 ¥1x10^, g^l EI2! CHIOIEH S! fe^l i§ CHI 01 EH CHI E3H5FOH £P| a 

g &g chioiehs ^gsib ag es chioieh ^jg as 

B SffSfe SS ^g°S Sib SAI HEIOItH. 

5 

XHI 1 SOII Si OH AH, 

g^i ramoi 3ohe si a goii sieisioi, sag chi oi eh oil e»sHAH ?ssnot mx\ oi ¥B LiEiLHb ag 

eg CHIOIEHS ?|2|8K2, 

g^l d§!5|b a§ ?lx|D|E|, RAM°I ^Al EI2! ^ Sfe EI2! Oil SSI £| § OHE El^S, &^l 

ramchi 3i«e ag eg chi oi eh chi e^nsioi ssishah s^sib ae ^§hs sib sai eeioiw. 
6 

1 5 SOII Si OH AH, 

6PI RAMOI ^A| EI21DIEI &D\ ag BS CHI01EHB ^I^SIH, 
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&3| ^SjZHfe ^A1 E1°i B9\S., fi3 ¥1X1 Dm, RAM°I ^A| Efg! m^ Efe E1°J D||SE|2| g CM 

u e » s> mm tig eg Qi 01 eh chi a^sfoi a»8H/H m^§\t= as ofe h 

A| EE10IW. 

a^s 7 

^^o| aj S M^cy ^Af Si^CHI °\m ^?S£lfe S3| #S ±x|g ghfe nH^a, 

g3i a^s ^ssife 1 lh xi 6 e che & son dixhs sai eekjiwsk 

^ ^ M ?§§ife ^ai ?s eeioihh 

« s&sife as sfe sai #y. 

8 

^4=°l AJS 2^31 M4=°l ^Af- S^OII £|5H ?SS|fe S3| ^1121, 

g3| m*S\ S^S ?§o1b 1 LHII 6 § CHE & SOII 3IJHS HAI EEJ-OlbH 

« sffsife as ^S2£ sib sai miy. 

S?9 9 

s?s 7011 3|xhs sai ^y:ai, g3i sai syoii gxi §ig chi 01 eh 32 chioiehb sasife sig 

CHI Ol EH S3 SISS SSSIfe as SFb 3IPPI. 

a?& 10 

a?S SOU 3IJH9 SAI #3| SAI EH y Oil §XI Sig CHI 0| EH SI §S|^ CHI 0| EH S §2o1fe &g 

CHI 0| EH S3 IS! SSSIfe as ^S2S olfe SXPPI. 

a?& 11 

3 XI Sig CHI 0| EH * Slig CHI 0[ EH CHI 2315101 SAI^S SAI ?S8ffc SAI &H2SAI, 

ng eg chi 01 eh oil 2>i5K)i mm Axiom gxi &g chi 01 eh a esi-g chi 01 eh « sssifer 1^ 
ai EI-&JS2I §ig chioiehb £yg5n>, 

g3| S|g CHI 0| EH CHI 2315101 SAI¥S ^§511= 3S ^§2£ Slfer SAI »a . 
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